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(54) LOW CARBON SULFUR BASE FREE-CUTTING STEEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce low carbon sulfur base free-cutting steel having 
excellent machinability without being incorporated with Pb and particularly excellent in hot 
workability in the production. 

SOLUTION: This steel contains, by weight, 0.03 to 0.20% C, <0.03% Si, 0.5 to 3.0% Mn, 0.02 to 
0.40% P, >0.4 to 1.0% S, <0.01% Pb, <0.005% Al, 0.005 to 0.040% O, and the balance Fe with 
inevitable impurities. 
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(57) 

[SIB] Pb*#Wr*^a:Ja:<«*ifcttB'Jtt*W 

[**^R] S£%T, C : 0. 03~0. 20%. 
S i : 0. 0 3%J^T, Mn : 0. 5~3. 0%, P : 
0. 02~0. 40%, S : 0. 4*jgAl. 0%fi* 
T> P b : 0 . 0 1 A 1 : 0 . 0 0 5 %J£TF, 

O:0. 0 0 5-0. 0 4 0%mi, S&FeiSi 
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1 

mxmi] «*%•?> 

C : 0. 0 3~0. 2 0%, 

S i : 0. 0 3 %&T, 

Mn : 0. 5~3. 0 %. 

P : 0. 0 2~0. 4 0%. 

S : 0. 4$jg^l. 0%J£TF. 

P b : 0 . 0 1 %*m. 

A 1 : 0. 0 0 5%£TF, 

O : 0. 0 0 5~0. 04 0% 10 

[0 0 0 1 ] 
[0 0 0 2] 

a*, s*iote£*J!WlHiqitt©£fl:©fc», -flMctt, 
S££*tt0. 3 5R*X8**±EtU. #<Tt> 
0. 4 0Jt*Xjh*0Tfc-3fc. 
[0 0 0 3] 3 5f;:«nfc*»Jtt*WT-5ttlMli£L, 
T, SlCSPATPb, Te, C a**fSH?&m&fM 

t'>a<*B"jtt*ft±r*7c*tbTttsn. sum2 

2L~2 4Ltt£tt&*SBt+Pb3Rftfl«!tt. *■©« 30 

Pbli **4*^©IMift^bTlt*ftKapr 
©ttttffl£6&nTt>*. 

[0 0 0 4] Pb-£«$HTte, §H©ig|?Pt, «HHinx© 

»r<5ct*«#*&n, «^«jji^t*©gmii 

««»©4«^5. «#fc*t>Tt>. WCPb^f 40 
[0 0 0 5] 

[»«#***UJ:5fcr*««] *38Wtt. Pbm 
[0 0 0 6] 
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6nTv»*ft**atjt+ p b^ftBijg!tra^«±©sgffl 

C : 0. 0 3~0. 2 0%. 

S i : 0. 0 3%^T, 

Mn : 0. 5~3. 0%. 

P : 0. 0 2~0. 4 0%, 

S : 0. 4&BA.1. OXSTF, 

P b : 0. 0 1 %*8t, 

A 1 : 0. 0 0 5%&T» 

O : 0. 0 0 5~0. 0 4 0% 

[0 0 0 7] 

■ic*v»Tft*is»©*«r**iH3rra«i&Ko^Tiii 

C : 0. 0 3~0. 2 0% 

fl©9M£ft&?£fc&lcfltta?£ft*. 0. 0 3 
X**Ttt»«*tfi<, *&, C^W^O. 0 3%*i£ 
Ttt«HBHPHtt>*5©T, C^r*©TR*0. 0 3 

130. 2 0XtT5. 

[0 0 0 8] Si : 0. 03 %JWT 
Silt K*JBtl>T«jaLTt)«tlr»*«. 0. 03%£ 
jBA.T^Wr*t*H©»flS«*4«UT*Mtt*«T 
3-&S©T. S itt$©±fBH0. 0 3%tr<5. 

[0 0 0 9] Mn : 0. 5~3. 0% 

■©^Ktt&KFJh-rsfcsft^asip-r*. Mn*»w 

0. 5X*»TttFeS*4*bT*©»IBlPItta** 
flsU JRIHftjto£©MMlnXfc&v»TMti 
££C5©T, Mn-a-^T$©TfE?:0. 5%i-f6„ 
3. OXSiSATMn 8l©«££ifLT 
Sitt^llft^ OTMn^t$©±Eii 3 . 0%<hT 
•5>o Sfc, MntS©-&#*©Jt*l. 5~5. 0 

[0 0 1 0] P : 0. 0 2~0. 4 0% 

Ptt, M©tti»Jtt. »fctt±lftttt©**©fc»K:«q 
r*. P#W^0. 0 2 %*SSTfcMfcBiJ£i3Sc§©$5lfl< 
+$H£KMBtt&V>©TP3W*©TIB*0. 0 2%£L 
&. UfrU P*iMIK*firr*a:»!««IWfcL. 0. 4 
X*jB*TP*^«-r*t»tt©«T***Kft-5© 
T, PfrtT*©±Htt0. 4XfT*." 
[0011] S : 0 . 4 £j@;L 1 . 0 %&T 

Stt, »©«HiJtt*lfiI±1-*7c*fUTJ:<tt6ftfc3c 
0 , S VMS £4ftMtt«tJMfF t fc 5 c <t 
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nfc. *56w*»iB)tT*ft*iiirig<t)aiK*jr5iT», mm 
initt*8tfc3£i&<, t^mi. .ox*Ts*tt 

<fcffllOItt;M£T1-*©T?, S£#*0±R*1. 0 
%£?%. 

[0012] Pb: 0. 01 %&m 

pb«, «fc<»snfc*iijttsriU:s#*7G*T**. 

•iaWMfclOlfcatlfci* P b ta-AfflW 

Pb^W^ttO. 0 1%*#ttT-5 o 
[0013] Al : 0. 0 0 5%OT 

^lTSlltn««I«>lfttta, SH©«B<Jtt£fitft5 
©t, *©£ff*tt4>fcv»i:£7l«S*Lir>. «#Jtt(c± 
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* 0. 0 0 5%iT-5„ 

[0014] 0:0. 0 0 5~0. 040% 

»«+t:*^T»riESti*«tfl:«itt/jNS!fl;U, fSftfUE 

c®J:3&*fctt©«a^»-rsjK«ti. o£ff*o. 

o o 5%mm-?mmttz2><DT> o^^otrso. 
oo5%tn. *fc. asjcos.ssrrn'tf, $©& 

fc, »^c**>6«PtBUfc*a©*fl*fl:*cj:0, Si© 
*Rtt#»fcfe*l©T?O£*f*0±RSO. 0 4 0%t 

■rs. 

[0 0 15] 

u 1 5 o kg (Dmrnzmikhfc. 

[0016] 

»11 



*20 





<ts * ^ # ( h a 5 
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m 


GQ 


C 


SI 




P 


S 


Pb 


M 


0 


%*0V 1 


0. 09 


<0. 01 


1. 10 


0. 055 


0. 497 


<0. 01 


0. 003 


0. 0168 


62 


73 


mm 2 


0. 04 


<0. 01 


1. 05 


1 0.041 


0. 408 


<0. 01 


<0. 00 2 


0. 0332 


54 


66 


3 


0. 18 


0. 03 


0. 98 


0. 049 


0. 488 


<0. 01 


<0. 002 


0. 02 69 


35 


74 


4 


0. 10 


0. 01 


0. 65 


0. 077 


0. 412 


<0. 01 


<0. 002 


0. 0158 


37 


66 




0. 08 


<0. 01 


1. 90 


0. 026 


0. 632 


<0. 01 


0. 002 


0. 0189 


72 


70 


£t£0l 6 


0, 07 


0. 01 


0. 88 


0. 103 


0. 589 


<0. 01 


<0. 002 


0. 0362 


96 


64 


fees** 7 


0. 06 


0. 01 


1. 29 


0. 333 


0. 408 


<0. 01 


<0. 002 


0. 0296 


70 


75 


%B&M 8 


0. 08 


<0. 01 


2. 55 


0. 038 


0. 956 


<0. 01 


0. 002 


0. 0129 


58 


78 




0. 12 


0. 01 


0. 93 


O. 192 


0- 776 


<0. 01 


<0. 002 


0. 0212 


90 


63 


XtMl 0 


0. 15 


<0. 01 


0. 78 


0. 089 


O. 432 


<0. 01 


0. 006 


0. 00 7 7 


39 


70 


&M1 1 


0. 05 


<0. 01 


1. 10 


0. 049 


0. 621 


<0. 01 


<0. 002 


0. 0125 


54 


69 




0. 10 


0. 02 


1. 02 


0. 061 


0. 428 


<0. 01 


<0. 002 


0. 0087 


60 


73 


mm 3 


0. 09 


0. 01 


1. 56 


0. 065 


0. 694 


<0. 01 


<0. 002 


0. 0366 


88 


69 




0. 08 


<0. 01 


0. 9 5 


0. 051 


0. 322 


0. 31 


<0. 002 


0. 0204 


35 


61 


tt«« 2 


O. 02 


O. 01 


1. 02 


0. 048 


0. 313 


<0. 01 


0. 002 


0. 0229 


26 


41 - 




0. 27 


0. 01 


1. 60 


0. 052 


0. 361 


<0. 01 


<0. 002 


0. 0081 


8 


79 


tfc«*« 4 


0. 08 


0. 05 


0. 87 


0. 059 


0. 341 


0. 01 


<0. 002 


0. 0218 


12 


80 


tt«*« 5 


0. 11 


<0. 01 


0. 38 


0. 053 


0. 296 


0. 01 


<0. 002 


0. 0153 


44 


38 


ftttft 6 


0. 04 


0. 01 


3. 98 


0. 061 


0. 604 


<0. 01 


<0. 002 


0. 0186 


6 


48 


JtttM 7 


0. 18 


<0. 0 1 


1. 10 


0. 520 


0. 287 


<0. 01 


<0. 002 


0. 0201 


56 


40 


it«m 8 


0. 09 


0. 02 


1, 87 


0. 083 


0. 312 


0. 01 


0. 002 


0. 0314 


16 


7 6 


MM) 9 


0. 11 


0. 01 


1. 22 


0. 066 


1. 380 


0. 01 


<0. 002 


0. 0196 


73 


42 


Jtttfli o 


0. 11 


<0- 01 


0. 88 


0. 049 


0. 316 


<0. 01 


0. 010 


0. 0044 


4 


76 


HMI1 1 


0. 12 


0. 02 


1. 13 


0. 055 


0. 299 


<0. 01 


0. 002 


0. 0481 


6 


74 



[0 0 17]WE*W©D/4 (fflfc©fig©l/4) 

»£LfcBg6mm, fi3 1 1 0 mm©igMigjS?l5B0 

aM*Jt8T*#U Bg5 5mmOA»tl/fc«. 9 5 
0*Cx 6 0#$fc©tt&SL&S**bTWIHttlMltt 

[0018] j*winitt*»flrr-&fca, ffiHiSfiiua 

3l»DI»mc:H»T*»*a9«DI*»*ff-3fc. ffi 
8a©mW*8 OmmiLTtt*fr©W**«l*U B 

»aitj:?Ti o ot /nxDuammmx- 1 3oots 

TfNSU 1 3 0 0X:X6 0 8>#8&1 or/^©^ 50 



m&Tl 0 0 O'CST&iflU 1 0 0 0t;T6 0M^ 
'& 5 0 mm/^©?l3S 0 jtgT«J^(l?l5So TStS&Jt 

*«Rtfc. mmzu.mi ! rv>'i'%;®%m\z7>tfy 
mwmmtDiS: o Lx&mtuxmmwmm t l 

tz. KifiKa5l3IOttllKJ:oT#6nfc»D©i[*« 
1 fcST. 

[0 0 19] jttE»MK»iBtt»*tfct?^T. 

zm\ TE©»w*ftT?«wmi*ffofc. xmm 

t Ltc. XA#ft©M£££££ 1 IZ*?. 
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Ift :gg K10 

mmm: 1 5 om/# 

xkV : 0. 1mm/ rev. 
W&fy : 1 mm 

mm : 

(J IS SUM2 4Lffi*5«)-iH#£t±©»B£jS ' 
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[0 0 2 1] 

***ftBiJ>!C«fc*itf. Pb*fr*-B-TK:. 



